Molecular modeling and docking of novel laccase from multiple serotype of Yersinia enterocolitica suggests differential and multiple substrate binding.
Multi-copper oxidases (MCOs) are widely distributed in bacteria, where they are responsible for metal homeostasis, acquisition and oxidation. Using specific primers, yacK coding for MCO was amplified from different serotypes of Yersinia enterocolitica biovar 1A. Homology modeling of the protein followed by docking with five well-known substrates for different MCO's (viz., 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid [ABTS], syringaldazine, L-tyrosine, ammonium ferrous sulfate and guaiacol), lignin monomers (Coniferyl alcohol, p-coumaryl alcohol and sinapyl alcohol) and two inhibitors i.e., kojic acid and N-hydroxyglycine was done. The docking gave maximum GoldScore i.e., 91.93 and 72.64 with ammonium ferrous sulfate and ABTS, respectively. Similarly, docking with ICM gave -82.10 and -83.61 docking score, confirming the protein to be true laccase with ferroxidase activity. Further, validation with ammonium ferrous sulfate as substrate gave laccase activity of 0.36Units/L/min. Guaiacol, L-tyrosine, and lignin monomers showed good binding affinity with protein models with GoldScores of 35.89, 41.82, 40.41, 41.12 and 43.10, respectively. The sequence study of all the cloned Yack genes showed serotype specific clade in dendrogram. There was distinct discrimination in the ligand binding affinity of Y. enterocolitica laccase, among strains of same clonal groups, suggesting it as a tool for phylogenetic studies.